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Description
TECHNICAL FIELD

[0001] The present invention relates to a two-mass
type of flywheel device, which is provided between a
crank shaft of an engine of a vehicle such as a motor
vehicle and a power transmission device in order to
smooth the rotational vibrations at a low speed opera-
tion of the engine. It also relates to a method of forming
the two-mass type of flywheel.

BACKGROUND ART

[0002] Conventional two-mass type of flywheel devic-
es are disclosed, for example, in Japanese Published
Unexamined Ultility Model Registration Applications
Nos. 22900/1993 and 22901/1993. In each of these con-
ventional flywheel devices, a first flywheel, a ring gear,
a spring cover, a second flywheel, etc., which are dis-
posed as a mass member on the side of an engine of a
vehicle such as a motor vehicle, are aligned by fitting
them in a concentric relationship with each other. If the
alignment is inaccurate, the center of gravity becomes
eccentric, giving rise to vibrations. Therefore, the inner
circumferential surface and the peripheral surface of a
fitted portion must be finished with a high degree of ac-
curacy by cutting, grinding, or the like. This kind of ma-
chining work to a workpiece results in an expensive
product. It also requires that a means or a mark for po-
sitioning in the circumferential direction be separately
provided. Further, this kind of construction requires a
large number of constituent parts or members and
therefore becomes complicated. In addition, since the
means for the above-described machining the constitu-
ent parts is not suitable for mass production, the prod-
ucts produced thereby necessarily becomes high in
cost.

[0003] Further, this kind of conventional flywheel de-
vice also has the following construction. Namely, inside
the first flywheel there are disposed an oil damper and
a buffer spring, and via these elements the first flywheel
is connected to the second flywheel. The first flywheel
is subjected to a cutting work at various portions, and
complicated oil passages are communicated with the oil
damper. The main portion of the second flywheel is
made of a thick disklike material by machining a side
portion thereof to form therein an oil chamber, a spring
chamber, a boss portion, or the like. A stepped periph-
eral surface for fitting thereinto a ring gear is provided
in an external periphery of the second flywheel. This
kind of construction requires boring, cutting of an exter-
nal surface, and other cutting work of the disklike mate-
rial. The flywheel thus manufactured is therefore poor
in productivity and necessarily becomes higher in cost.
[0004] In view of the above-described disadvantages
of the conventional flywheel device, the present inven-
tion has an object of providing a flywheel device which

10

15

20

25

30

35

40

45

50

55

is superior in productivity, by forming the main constitut-
ing elements by pressing and welding, and which has a
damping or attenuating function.

DISCLOSURE OF THE INVENTION

[0005] In order to attain the above and other objects,
according to the present invention, there is provided a
two-mass type of flywheel device in which: the rotation
of a first flywheel is transmitted to a second flywheel via
spring means; frictional connecting means having a fric-
tion plate is provided between the first flywheel and the
spring means; a driven plate integral with the second
flywheel is provided between the spring means and the
second flywheel; the friction plate being fitted at one end
thereof to a cylindrical portion formed on a diametrically
inner side of the first flywheel and fictionally engaged
with the first flywheel, and being engaged at the other
end thereof with the spring means; the flywheel device
comprising a spring holding plate disposed to define an
oil chamber together with the first flywheel for containing
therein the spring means, the frictional connecting
means, and the driven plate; characterized in: that the
first flywheel and the spring holding plate are formed by
pressing metallic plate members; and that the first fly-
wheel and the spring holding plate are welded together
at their peripheries for hermetically sealing the oil cham-
ber.

[0006] Because pressingis employed in the manufac-
ture of the first flywheel, the productivity is high.
[0007] In case the spring holding plate is smaller in
diameter than that of the first flywheel, the welding is
preferably done by continuous laser beam welding over
an entire periphery of the spring holding plate such that
a welding portion of a tapered ring shape is formed into
a side surface of the first flywheel.

[0008] The angle of inclination of the laser beam rel-
ative to a side surface of the first flywheel is approxi-
mately between 5° - 60°, preferably between 8° - 45°.
[0009] In case the spring holding plate is substantially
equal in diameter to that of the first flywheel, the welding
is preferably done by laser beam welding by irradiating
a laser beam in at least one of directions from a side of
the spring holding plate towards the first flywheel and
from the first flywheel towards the spring holding plate.
[0010] Preferably, one end of the friction plate is fitted
to the cylindrical portion and is urgingly abutted with a
friction surface of the first flywheel via a friction ring.
[0011] The two-mass type of flywheel device prefera-
bly further comprises a bearing fitted by its outer ring on
a second cylindrical portion formed on a diametrically
inner side of the cylindrical portion and by its inner ring
on a hub of the second flywheel, and a diametrically in-
ner end of the first flywheel has a flange for abutting ax-
ially one end of the bearing. The flange is formed by
pressing in continuing relationship with the second cy-
lindrical portion and the other end of the bearing abuts
a push plate riveted to the first flywheel.
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[0012] The two-mass type of flywheel device prefera-
bly further comprises: a driving plate connected to a
crank shaft of an engine of a vehicle such as a motor
vehicle; and a positioning mechanism for aligning the
first flywheel relative to the driving plate; wherein the po-
sitioning mechanism comprises positioning projections,
each being a hollow projection protruded, by pressing,
from one of the driving plate and the first flywheel near
the periphery thereof, each of the hollow projections
having a length sufficient to pass through a positioning
hole provided in the other of the driving plate and the
first flywheel.

[0013] The two-mass type of flywheel device prefera-
bly further comprises: a driving plate connected to a
crank shaft of an engine of a vehicle such as a motor
vehicle; wherein the driving plate is provided with fixing
holes on a periphery thereof, the driving plate being dis-
posed on a side away from the second flywheel relative
to the first flywheel; and a ring gear fixed to a side of the
spring holding plate together with the driving plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other objects and the attendant
advantages of the present invention will become readily
apparent by reference to the following detailed descrip-
tion when considered in conjunction with the accompa-
nying drawings wherein:

Fig. 1 is a vertical cross-sectional view of one ex-
ample of a two-mass type of flywheel device ac-
cording to the present invention;

Fig. 2 is a front view thereof;

Fig. 3 is a vertical cross-sectional view of an impor-
tant portion of a metallic mold for forming a position-
ing projection of the flywheel device;

Fig. 4 is a vertical cross-sectional view of a position-
ing projection;

Fig. 5 is a vertical cross-sectional view of a press
for performing the first step of forming a first fly-
wheel of the flywheel device;

Fig. 6 is a vertical cross-sectional view of a press
for performing the second step of forming the first
flywheel of the flywheel device;

Fig. 7 is a vertical cross-sectional view of a press
for performing the third step of forming the first fly-
wheel of the flywheel device;

Fig. 8 is a vertical cross-sectional view of an impor-
tant portion of the welding portion;

Fig. 9 is a diagram showing the relationship be-
tween the welding width and the irradiation angle of
the laser beam;

Fig. 10 is a diagram showing the relationship be-
tween the welding width and the durability; and
Fig. 11 is a vertical cross-sectional view of another
example of the two-mass type of flywheel device of
the present invention.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0015] Detailed explanation will now be made about
an embodiment of the present invention.

[0016] InFigs.1and2, numeral 1denotes atwo-mass
type of flywheel device. Numeral 2 denotes a driving
plate which is fixed with bolts 3 to a crank shaft 4 of an
engine of a vehicle such as a motor vehicle. Numeral 5
denotes a first flywheel which forms the main portion of
a first mass member. Numeral 6 denotes a ring gear
which is driven by a pinion and a starting motor (both
not illustrated) for starting the engine.

[0017] The driving plate 2 is provided with positioning
projections 24 at two to four positions near a periphery
(i.e., an outer circumference) thereof and has bored
therethrough bolt holes 2,. The first flywheel 5 has bored
therethrough positioning holes 5, and bolt holes 5,. The
ring gear 6 has positioning holes 6, and threaded holes
6,. Once the positioning projections 2, are fitted into the
positioning holes 54, 64 to thereby align the three mem-
bers of the driving plate 2, the first flywheel 5, and the
ring gear 6, bolts 7 are threaded to the threaded holes
6, by inserting them into the bolt holes 5,, thereby inte-
grally fixing them together.

[0018] The positioning projections 2, of the driving
plate 2 are formed by a metallic mold 8 as shown in Fig.
3. In a die 9 of the metallic mold 8, there is provided a
kaliber (or a pass) 9a having a chamfered round portion
94, acylindrical portion 9,, a tapered portion 95, a bottom
portion 9,4, and an air vent hole 9. In a punch 10 of the
metallic mold 8, there are provided the following in se-
quence from the bottom (i.e., a front end as seen from
a viewpoint of its movement) upwards as seen in Fig. 3,
i.e., a chamfered projected portion 104, a round portion
10, at the base of the projected portion 104, and a ring-
like tapered surface 105 which continues from the round
portion 10, and whose periphery has an inclination an-
gle of 6 protruding towards the front end of the projected
portion 10;.

[0019] When the driving plate 2 as a workpiece is
placed on top of the die 9, and the plate surface of the
driving plate 2 is pressed by the punch 10, the body of
the driving plate 2 is forced by the projected portion 10,
into the kaliber 9a. As a result, there are formed, as
shownin Fig. 4, a tapered guide portion 24a, a cylindrical
portion 24b, and a flanged base portion 24c. In this
pressing work, the periphery of the base portion 24c is
compressed by the tapered portion 105 of the punch 10
to a larger extent than is an inner circumference of the
base portion 2,c. The metal on the periphery of the base
portion 2,c is therefore pushed towards the inner cir-
cumference into the cylindrical portion 24b in the direc-
tion shown by an arrow A, in Fig. 3, whereby the cylin-
drical portion 24b is formed in a denser or thicker con-
dition. In addition, since each of the positioning projec-
tion 24 is hollow, the amount of projection can be made
large such that the amount of projection T, becomes



5 EP 0763 673 B1 6

about 1.2 T, relative to the thickness of the plate Ty,
[0020] As described above, the length of the position-
ing projection 24 can be formed large and since the pe-
ripheral shape can be formed at a higher accuracy.
Therefore, three members of the driving plate 2, the first
flywheel 5, and the ring gear 6 can be accurately aligned
with each other in a concentric manner when the pro-
jections 2, are fitted into the positioning holes 54, 64 of
the first flywheel 5 and the ring gear 6, respectively.
[0021] Thefirstflywheel 5is manufactured in the proc-
esses or steps explained with reference to Figs. 5
through 7. Fig. 5 shows a press 40 for performing the
first working process or step. In the Figure, numeral 41
denotes a base of the press 40, numeral 42 denotes a
punch having a hemispherical pressing surface, and nu-
meral 43 denotes a clamping piece which is elastically
urged upwards. A die 45 is attached to an upper press-
ing member 44. Numeral 46 denotes a knock-out pin
and numeral 47 denotes a positioning pin and numeral
48 denotes a holding member.

[0022] The workpiece W which is made of a mild steel
plate is pressed towards the punch 42 while being held
between the clamping piece 43 and the die 45, whereby
the spherical portion 49 is formed.

[0023] Fig. 6 shows a press 50 for performing the sec-
ond step. The spherical portion 49 formed in the first
step is placed upside down, and the portion to constitute
a ring groove 5a and cylindrical portions 15, 16 as well
as stepped portions 51, 52 are roughly formed in two
stepped shapes. In Fig. 6, numeral 53 denotes an outer
die, and numeral 54 denotes an inner die which is elas-
tically urged upwards inside the outer die 53. In a punch
55 there are formed die surfaces apart from the die sur-
faces of the dies 53, 54 with a clearance larger than the
plate thickness. A positioning pin 56 is provided in the
center thereof.

[0024] When the spherical portion 49 of the workpiece
W is pressed from an upper end thereof by the press
50, the workpiece W is deformed due to the deformation
through the positional conversion (i.e., upside down)
and the deformation through the stepping work. Howev-
er, since the workpiece W gives rise to little or no new
elongation, the formation of two steps can be made eas-
ily.

[0025] Fig. 7 shows a press 60 for performing the third
step. A lower die is made up by fitting together ringlike
dies 62, 63, 64 around a clamp 61. An upper die is made
up by fitting an inner punch 65 and an outer punch 66
together. In the Figures, numerals 67, 68 denote punch-
es for forming a stepped portion to support a spring bed
for a shock-absorbing spring or a buffer spring which is
described hereinafter.

[0026] By pressing the workpiece W with this press
60, the forming work of the first flywheel 5 is finished,
whereby the cylindrical portions 15, 16 are formed, and
the ring groove 5a and a friction surface 5b are formed.
Atthe ring groove 5a, since the deformation takes place
from a condition of a large radius of curvature of Fig. 6
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to a condition of small radius of curvature of Fig. 7, there
will occur a function of increasing the thickness of the
plate. The ring groove 5a is thus prevented from becom-
ing smaller in thickness, resulting in a larger strength.
Further, the flat friction surface 5b is formed by the
pressing by the die 63 and the outer punch 66.

[0027] In the first flywheel 5 there is provided a fric-
tional connecting means 11 which utilizes the friction
surface 5b, the cylindrical portions 15, 16 or the like. The
first flywheel 5 is connected via the frictional connecting
means 11 and a buffer spring 12 (also called spring
means 12) to a driven plate 33 which is integral with a
hub 13. To the hub 13 there is fixed a second flywheel
14 which constitutes a main portion of a second mass
member. Numeral 13, denotes a screw hole for con-
necting thereto a clutch and numeral 14, denotes a
mass.

[0028] A bearing 17 is held inside the radially inner
cylindrical portion 15. The first flywheel 5 is supported
on the hub 13 via the bearing 17. For holding the bearing
17 in position, an outer ring of the bearing 17 is held (or
pinched) by a flange 15, which extends from the cylin-
drical portion 15 and a push plate 19 which is fixed by
rivets 18. An inner ring of the bearing 17 is held by a
stepped portion 13, of the hub 13 and a C-ring 20.
[0029] The frictional connecting means 11 is provided
to attenuate or damp the rotational vibrations to be
transmitted from the engine to the buffer spring 12. The
connecting portion 11 is fitted onto the outer cylindrical
portion 16 which is on the radially outer side of the first
flywheel 5. A friction ring 22, an inner end of a friction
plate (or a driven friction plate) 21 and a friction ring 23
are sequentially fitted onto the outer cylindrical portion
16. One 22 of the fictional rings contacts the first fly-
wheel 5 and the other 23 of the friction rings contacts a
washer 24. On the washer 24 there are placed a disc
spring 25 and a pushing plate 26 in sequential contact
with each other. The pushing plate 26 is fixed to the first
flywheel 5 with rivets 27, and an elastic urging force of
the disc spring 25 operates on each of the contact sur-
faces. At this time, the inner edge of the left (as seen in
Fig. 1) surface of the friction ring 22 faces, or lie opposite
to, the ring groove 5a. But since the ring groove 5a func-
tions as a clearing groove, there occurs no partial con-
tact of the friction ring 22 with the contact surface. Fur-
ther, since the washer 24 and the pushing plate 26 are
both provided on their peripheries with claws 24, 26,
for engagement with each other, the rotation of the first
flywheel 5 is transmitted via the friction plates 22, 23 to
the driven friction plate 21.

[0030] As shown in Fig. 2, the driven friction plate 21
is provided with two kinds of C-shaped dented portions
214, 21,. Between these two dented portions there is
formed a tongue piece 215. In one 21, of the dented
portions there is held a weak spring 28, and in the other
21, of the dented portions there is held a strong double
spring 29. These two springs 28, 29 correspond to those
shown as the spring means 12 in Fig. 1. Numerals 28;,
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29, denote spring bases which are fitted onto both ends
of the respective springs. These spring bases 28, 29,
contact the tongue piece 21;.

[0031] Asis clear from Figs. 1 and 2, a spring holding
plate 30, which covers one side of the springs 28, 29
and also holds the spring bases 28, 29, in cooperation
with the dented portions 214, 21,, is welded to the first
flywheel 5 at a welding portion 31. The spring holding
plate 30 is provided with two sets of inwardly-looking
stepped portions 304, 304, each sets in a pair. Similar
stepped portions 304, 304 are also provided on the side
of the first flywheel 5. As described above, these
stepped portions 304 hold the spring base 29, of the
strong spring 29 together with the dented portion 21,.
Further, an oil chamber 32 for holding therein grease is
formed by the first flywheel 5 and the spring holding
plate 30.

[0032] Before welding the spring holding plate 30, a
driven plate 33 is welded to the hub 13. In the driven
plate 33 there are provided large and small C-shaped
dented portions 334, 33,, thereby forming a tongue
piece 335. Sine the second flywheel 14 is welded to the
hub 13 which is integral with the driven plate 33, the driv-
en plate 33 also functions as a part of the mass of the
second flywheel 14. Reference numeral 34 denotes an
oil seal to keep the oil chamber 32 airtight (or fluid-tight).
[0033] When the first flywheel 5 is rotated in the direc-
tion of an arrow A shown in Fig. 2, the strong spring 29
is pushed by the stepped portions 30, and, consequent-
ly, the driven friction plate 21 is also rotated in the direc-
tion of the arrow A. The grease filled in the oil chamber
32 rises in pressure due to a centrifugal force and will
therefore be pressurized towards the periphery. Howev-
er, since the welding portion 31 is closed airtight, the
leak of the grease can be prevented.

[0034] The springs 28, 29 are pushed by the tongue
piece 215 in the direction of the arrow A and the weak
spring 28 immediately transmits the torque to the toque
piece 335 of the driving plate 33. The strong spring 29,
however, is not brought into contact with the tongue
piece 335, but only the weak spring 28 is compressed.
When the transmitted torque further increases, the
strong spring 29 comes into contact with the tongue
piece 335 to thereby transmit the torque to the tongue
piece 333. When the rotational speed varies, the friction-
al connecting means 11 gives rise to slipping due to ex-
pansion and contraction of the springs 28, 29, whereby
a vibration attenuation function due to the friction force
occurs.

[0035] The vibration damping function of the flywheel
1 is the same as that in the prior art. It occurs due to a
combined effect of the damping function of the frictional
connecting means 11, shock-absorbing or buffer func-
tion of the springs 28, 29, viscous resistance which oc-
curs between the grease in the oil chamber 32 and the
springs 28, 29 and spring bases 28, 294, and the dy-
namic damping function by the first flywheel 5 and the
second flywheel 14, or the like. In order to cause this
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vibration damping function to effectively occur, the as-
sembly made by assembling the members from the first
flywheel 5 through the second flywheel 14 must be fixed
to the driving plate 2 both in a coaxial relationship and
in a predetermined phase relationship in the circumfer-
ential direction to thereby prevent the occurrence of the
vibrations.

[0036] According to the present invention, when the
driving plate 2 or the mass member is formed by press-
ing, the positioning projections can be formed simulta-
neously. Therefore, it is not necessary to use a separate
member for the positioning projections, resulting in an
inexpensive manufacturing cost. In addition, since the
positioning projections are present near the periphery,
they can be easily observed by the eye. The assembling
of both the members is therefore easy and the positional
error will not be extended.

[0037] On a side surface of the first flywheel 5 which
constitutes the first mass member, there is disposed a
flange 30a which is formed in a periphery of the spring
holding plate 30, one on top of the other so as to form
a step. The connecting surface of both the members is
welded over the entire circumference by the welding
portion 31. The oil chamber 32 is thus formed inside.
[0038] The spring holding plate 30 is also formed, like
the first flywheel 5 and other members, by pressing a
thin plate out of consideration of the workability, the
weight, and the economy. The welding portion 31 must
be strong enough to withstand the pressure to occur in-
side the oil chamber 32.

[0039] However, since the first flywheel 5 and the
spring holding plate 30 are made of thin plates and are
placed one on top of the other so as to form the step on
the periphery of the spring holding plate 30, it is difficult
to weld them air tight. However, according to the present
invention, by adopting a laser welding and also by
adopting the welding arrangement as shown in Fig. 8,
a welding construction having a desired effect can be
obtained.

[0040] Fig. 8 shows a condition in which welding is
made between the first flywheel 5 of a plate thickness
of 2.9 mm and the spring holding plate 30 of a plate thick-
ness of 2.6 mm with a 3 kw laser welding machine at a
welding speed of 1.7 m/min. The angle a.is an inclination
of the laser beam relative to the side surface 5c of the
first flywheel 5. The smaller becomes the angle o, the
closer the laser beam becomes to the side surface 5c.
Let the fillet or corner portion to be formed by the side
surface 5c and the peripheral surface of the spring hold-
ing plate 30 be Q. The laser beam is irradiated through
thefillet portion Q. The side on the surface of the welding
portion 31 is swelled or raised a little above the fillet por-
tion Q, the center of the surface being at the point Py,
[0041] When the irradiation angle is varied to o4, o,
o3 by anincrement of 15°, the border of the welding por-
tion 31 in the side surface 5a varies as shown by points
P4, P, P3, respectively. The distance between the point
P, to the points P, - P53 corresponds to the respective
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welding or deposition widths or depths. Each deposition
width is represented as w, w,, Ws. The larger this dep-
osition width is, the larger the air tightness and the weld-
ing strength become.

[0042] Fig. 9 shows the relationship between the
welded or deposited portion w and the irradiation angle
o of the laser beam by line L. If the angle o in Fig. 8 is
smaller than 5°, the welding strength is likely to become
small due to a lack in the amount of fusion on the side
of the side surface 5c. If the angle o is larger than 5°,
the deposition width w becomes large. The deposition
width w becomes approximately a maximum value of
1.9 mm at 15° through 25° and then becomes gradually
small. At an angle a of 5° through 6°, the deposition
width w becomes larger than about 0.8 mm, and 1.2 mm
at 8° through 45°.

[0043] Tapered ringlike welding portions 31 are
formed in the workpieces welded at various irradiation
angles, and the oil chambers 32 are formed inside. Fig.
10 shows results of safety tests by subjecting the oil
chambers 32 to repeated by hydraulic pressure of 10
kgf/cm2. The right side of the line L, is the safety zone.
The safe welding width at the pressurizing time n of one-
hundred thousand times is about 0.8 mm, and the safe
welding width at the pressurizing time n of two-hundred
thousand times is about 1.2 mm. If the range of the pres-
surizing time n is in the range of above one-hundred
thousand times, it can be considered to be a range of
practical use or service, and if it is above two hundred-
thousand times, itis considered to be a most appropriate
range. In Fig. 9, the range of practical use falls within 5°
through 60°, and the angle of 8° through 45° becomes
the most suitable range.

[0044] Fig. 11 shows another example of the present
invention.
[0045] The two-mass type of flywheel device shown

in Fig. 11 is different from that shown in Figs. 1 and 2 in
the construction of connection between the first flywheel
5 and the spring holding plate 30, particularly the con-
struction of the flange of the spring holding plate 30, the
other portions being substantially the same with each
other. Therefore, the same numerals are affixed to the
same parts/members, and their detailed explanations
are omitted. Front view of Fig. 11 is omitted because it
is substantially the same as Fig. 2.

[0046] Also in this example, the first flywheel 5 and
the spring holding plate 30 are formed by pressing a
plate member so that flanges 55, 305 are formed on the
respective peripheries. Unlike the one shown in Figs. 1
and 2, the flange 305 is formed to extend to substantially
the same diameter as the flange 55 of the first flywheel
5. As explained hereinafter, after required members or
parts are mounted inside both the first flywheel 5 and
the spring holding plate 30, the flanges 53, 305 are
placed face to face and are continuously welded by
seam welding over the entire peripheries thereof by la-
ser beam in a direction of the depth of the flanges. The
flanges 53, 305 are thus connected together airtight by
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the welding portions 30,, 30,.

[0047] Prior to the welding of the spring holding plate
30, the driven plate 33 is mounted in position. This driv-
en plate 33 is provided with large and small C-shaped
dented portions 334, 33,, thereby forming a tongue
piece 335. The driven plate 33 as welded to the hub 13
is placed side by side with the driven friction plate 21 so
as to be coaxial via the interposed bearing 17. The dent-
ed portion 33, is made to be coincident with the dented
portion 21, to thereby mount the weak spring 28 therein,
and the strong spring 29 is mounted in the dented por-
tion 21,. At this time, there exists a clearance between
the strong spring 29 and the both ends of the dented
portion 33,. Then, the spring holding plate 30 is welded
at the welding portions 30,, 30,4 by laser beam. The sec-
ond flywheel 14 is thereafter welded to the hub 13. Since
the driven plate 33 is also welded to the hub 13, the driv-
en plate 33 constitutes the second mass member to-
gether with the second flywheel 14.

[0048] When the first flywheel 5 is rotated in the direc-
tion of the arrow A as shown in Fig. 2, the strong spring
29 is pushed in the same direction by the stepped por-
tions 304, 304, and the driven friction plate 21 is pushed
by the spring 29. The weak spring 28 is pushed by the
stepped portion 214, and the driven friction plate 21 is
also rotated in the direction of the arrow A. The grease
filled in the oil chamber 32 increases in pressure by the
centrifugal force and is urged towards the periphery.
However, since the welding portions 30,, 30, are air-
tight, the grease is prevented from leaking therefrom.
The springs 28, 29 extend and contract inside the
grease in the oil chamber 32 together with the spring
bases 28, 29,. As a result, the function of damping the
vibrations is generated due to the viscous resistance of
the grease.

[0049] The welding between the first flywheel 5 and
the spring holding plate 30 may alternatively be done
only at one of the welding portions 30,, 30,4. Further, the
direction of irradiating the laser beam may be from the
side of the spring holding plate 30 as in the welding por-
tion 304, or from the side of the first flywheel 5 as in the
welding portion 302,.

[0050] When there is used an assembling means in
which the first flywheel 5 is disposed on the lower side
and the frictional connecting means 11, the springs 28,
29, the driven plate 33 that is integral with the hub 13,
and the spring holding plate 30 are placed on top of the
first flywheel 5 in sequence in the listed order, the weld-
ing can be performed by applying the laser beam from
the side of the spring holding plate 30 to thereby form
the welding portion 30,4. Then, the second flywheel 14
is fixed to the hub 13 at the welding portion 31, whereby
the assembling is finished. The welding of the other
welding portion 30, may be performed at a later stage.
If an outside diameter of the second flywheel 14 is small-
er than the welding portion 30, as illustrated by an im-
aginary line 14,, the welding of the welding portion 30,
can be performed even if the second flywheel 14 is in-
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tegrated in advance with the hub 13.

[0051] As is clear from the above explanations, ac-
cording to the present invention, the frictional connect-
ing means is provided between the first flywheel and the
spring means. Therefore, it is possible to add the vibra-
tion damping function due to friction aside from the dy-
namic vibration damping function by the first flywheel
and the second flywheel.

[0052] Further, since the first flywheel, the spring
holding plate, or the like are formed by pressing, it can
be cheaply manufactured in a large number and since,
unlike the manufacturing by mechanical cutting, there
occurs no chips, the step of their removal is not required.
[0053] Further, since the cylindrical portion and the
flange are formed by pressing on an internal circumfer-
ence of the first flywheel, and the outer ring of the bear-
ing is held by the above members and the push plate.
Therefore, the steps of cutting, caulking, or the like are
not required, with the result that the machining and the
assembling become extremely easy.

[0054] Since the positioning projections are formed by
pressing, as compared with an arrangement in which
positioning pins are mounted, there is an advantage in
that the flywheel device can be manufactured in a small-
er number of parts and steps at a smaller cost. Further,
since the positioning projections are provided near the
periphery of the flywheel device, the positioning projec-
tions and the positioning holes to cooperate therewith
are located in such a position as is easily visible to the
eye. Further, since the circumferential error is not ex-
tended, the members having these projections and
holes can be assembled accurately and efficiently.
[0055] Further, since the tapered ringlike welding por-
tion is formed by laser welding over an entire circumfer-
ence to extend from the corner formed by the periphery
of the flange and the side surface of the mass member
towards the inside of the mass member and the flange.
Therefore, even if both the members are made of thin
plates, the welding portion of a large welding width can
be formed without causing damages to the base mem-
bers. It follows that the airtight oil chamber with high
pressure resistance can be obtained in simple and effi-
cient working steps.

[0056] Further, since a flange is provided on the pe-
riphery of each of the first flywheel and the spring hold-
ing plate, and the two are placed one on top of the other
for performing continuous seam welding by laser beam
welding. Therefore, the welding can be done easily and
both the flanges are surely kept airtight. There is no pos-
sibility that the oil therein leaks.

[0057] Further, the ring gear and the driving plate are
fixed together to the two flanges of the first fly wheel and
the spring holding plate, the rigidity of the flanges can
be improved. Excess stresses that might otherwise oc-
cur on the welding portion can be prevented.

10

15

20

25

30

35

40

45

50

55

Claims

1.

A two-mass type of flywheel device (1) in which:

the rotation of a first flywheel (5) is transmitted
to a second flywheel (14) via spring means (12);
frictional connecting means (11) having a fric-
tion plate (21) is provided between said first fly-
wheel (5) and said spring means (12);

a driven plate (33) integral with said second fly-
wheel (14) is provided between said spring
means (12) and said second flywheel (14);
said friction plate (21) being fitted at one end
thereof onto a cylindrical portion (16) formed on
a diametrically inner side of said first flywheel
(5) and frictionally engaged with said first fly-
wheel (5), and being engaged at the other end
thereof with said spring means (12);

said flywheel device (1) comprising a spring
holding plate (30) disposed to define an oil
chamber (32) together with said first flywheel
(5) for containing therein said spring means
(12), said frictional connecting means (11), and
said driven plate (33);

characterized in:

that said first flywheel (5) and said spring hold-
ing plate (30) are formed by pressing metallic
plate members; and

that said first flywheel (5) and said spring hold-
ing plate (30) are welded together at their pe-
ripheries for hermetically sealing said oil cham-
ber (32).

A two-mass type of flywheel device (1) according to
claim 1, wherein said spring holding plate (30) is
smaller in diameter than that of said first flywheel
(5), and wherein said welding is done by continuous
laser beam welding over an entire periphery of said
spring holding plate (30) such that a welding portion
of a tapered ring shape is formed into a side surface
of said first flywheel (5).

A two-mass type of flywheel device (1) according to
claim 2, wherein an angle (o) of inclination of the
laser beam relative to a side surface of said first fly-
wheel (5) is approximately between 5° - 60°, pref-
erably between 8° - 45°.

A two-mass type of flywheel device (1) according to
claim 1, wherein said spring holding plate (30) is
substantially equal in diameter to that of said first
flywheel (5), and wherein said welding is done by
laser beam welding by irradiating a laser beam in
at least one of directions from a side of said spring
holding plate (30) towards said first flywheel (5) and
from said first flywheel (5) towards said spring hold-
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ing plate (30).

A two-mass type of flywheel device (1) according to
any one of claims 1 through 4, wherein one end of
said friction plate (21) is fitted to said cylindrical por-
tion (16) and is urgingly abutted with a friction sur-
face of said first flywheel (5) via a friction ring (22).

A two-mass type of flywheel device (1) according to
claim 1, further comprising a bearing (17) fitted by
its outer ring on a second cylindrical portion (15)
formed on a diametrically inner side of said cylindri-
cal portion (16) and by its inner ring on a hub (13)
of said second flywheel (14), wherein a diametrical-
ly inner end of said first flywheel (5) has a flange
(154) for abutting axially one end of said bearing
(17), said flange (154) being formed by pressing in
continuing relationship with said second cylindrical
portion (15), the other end of said bearing (17) abut-
ting a push plate (19) riveted to said first flywheel

(5).

A two-mass type of flywheel device (1) according to
claim 1, further comprising:

a driving plate (2) connected to a crank shaft
(4) of an engine of a vehicle such as a motor
vehicle; and

a positioning mechanism for aligning said first
flywheel (5) relative to said driving plate (4);

wherein said positioning mechanism compris-
es positioning projections (24), each being a hollow
projection protruded, by pressing, from one of said
driving plate (2) and said first flywheel (5) near the
periphery thereof, each of said hollow projections
(24) having a length sufficient to pass through a po-
sitioning hole (5,) provided in the other of said driv-
ing plate (2) and said first flywheel (5).

A two-mass type of flywheel device (1) according to
claim 4, further comprising:

a driving plate (2) connected to a crank shaft
(4) of an engine of a vehicle such as a motor
vehicle; wherein said driving plate (2) is provid-
ed with fixing holes (2,) on a periphery thereof,
said driving plate (2) being disposed on a side
away from said second flywheel (14) relative to
said first flywheel (5); and

aring gear (6) fixed to a side of said spring hold-
ing plate (30) together with said driving plate

@).

Patentanspriiche

1.

Zweimassen-Schwungradeinrichtung (1), bei der
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die Drehung eines ersten Schwungrades (5) tUber
eine Federvorrichtung (12) auf ein zweites
Schwungrad (14) Gbertragen wird;

eine Kraftschlusseinrichtung (11) mit einer Reib-
platte (21) zwischen dem ersten Schwungrad (5)
und der Federvorrichtung (12) vorgesehen ist;
eine getriebene Platte (33) an dem zweiten
Schwungrad (14) zwischen der Federvorrichtung
(12) und dem zweiten Schwungrad (14) vorgese-
hen ist;

wobei die Reibplatte (21) mit ihrem einen Ende an
einem zylindrischen Abschnitt (16), der an einer
diametralen Innenseite des ersten Schwungrades
(5) ausgebildet ist, angefligt ist und mit dem ersten
Schwungrad (5) in Reibeingriff steht und mit ihrem
anderen Ende mit der Federvorrichtung (12) in Ein-
griff steht;

wobei die Schwungradeinrichtung (1) eine Feder-
halteplatte (30) aufweist, die zum Definieren einer
Olkammer (32) zusammen mit dem ersten
Schwungrad (5) angeordnet ist, um darin die Feder-
vorrichtung (12), die Kraftschlusseinrichtung (11)
und die getriebene Platte (33) aufzunehmen,;
dadurch gekennzeichnet,

dass das erste Schwungrad (5) und die Federhal-
teplatte (30) durch Pressen von metallischen Plat-
tenelementen geformt sind; und

dass das erste Schwungrad (5) und die Federhal-
teplatte (30) an ihren Umfangen zusammenge-
schweit sind, um die Olkammer (32) hermetisch
zu verschlielRen.

Zweimassen-Schwungradeinrichtung (1) nach An-
spruch 1, bei der die Federhalteplatte (30) im
Durchmesser kleiner als das erste Schwungrad (5)
ist, und bei der das Schweillen durch Laser-
strahl-NahtschweiRen iber den gesamten Umfang
der Federhalteplatte ausgefiihrt wird, so dass in ei-
ner Seitenflache des ersten Schwungrades (5) eine
Schweilnaht einer kegelférmigen Ringform gebil-
det wird.

Zweimassen-Schwungradeinrichtung (1) nach An-
spruch 2, bei der ein Neigungswinkel (o) des Laser-
strahls relativ zu einer Seitenflaiche des ersten
Schwungrades (5) etwa zwischen 5° - 60°, bevor-
zugt zwischen 8° - 45° betragt.

Zweimassen-Schwungradeinrichtung (1) nach An-
spruch 1, bei der die Federhalteplatte (30) im we-
sentlichen den gleichen Durchmesser wie das erste
Schwungrad (5) besitzt, und bei der das Schweif3en
durch Laserstrahlschwei3en ausgefiihrt wird, in-
dem ein Laserstrahl in wenigstens eine der Rich-
tungen von einer Seite der Federhalteplatte (30) auf
das erste Schwungrad (5) und von dem ersten
Schwungrad (5) zu der Federhalteplatte (30) ge-
richtet wird.



15 EP 0763 673 B1 16

Zweimassen-Schwungradeinrichtung (1) nach ei-
nem der Anspriche 1 bis 4, bei der ein Ende der
Reibplatte (21) an den zylindrischen Abschnitt (16)
angeflgt ist und Uber einen Reibring (22) an eine
Reibflache des ersten Schwungrades (5) gedriickt
wird.

Zweimassen-Schwungradeinrichtung (1) nach An-
spruch 1, ferner mit einem Lager (17), das mit sei-
nem Aufenring an einem zweiten zylindrischen Ab-
schnitt (15), der an einer diametralen Innenseite
des ersten Schwungrades (5) ausgebildet ist, und
mit seinem Innenring auf einer Nabe (13) des zwei-
ten Schwungrades (14) befestigt ist,

wobei ein diametrales Innenende des ersten
Schwungrades (5) einen Flansch (15,) als axiales
Widerlager fiir ein Ende das Lagers (17) aufweist,
wobei der Flansch (154) durch Pressen in Fortset-
zung zu dem zweiten zylindrischen Abschnitt (15)
geformtist, wobei das andere Ende des Lagers (17)
gegen eine an das erste Schwungrad (5) angenie-
tete Stol3platte (19) stoRt.

Zweimassen-Schwungradeinrichtung (1) nach An-
spruch 1, ferner mit

einer Antriebsplatte (2), die mit einer Kurbelwelle
(4) eines Motors eines Fahrzeugs wie beispielswei-
se eines Kraftfahrzeugs verbunden ist; und

einem Positioniermechanismus zum Ausrichten
des ersten Schwungrades (5) bezlglich der An-
triebsplatte (4),

wobei der Positioniermechanismus Positioniervor-
spriinge (24) aufweist, die jeweils ein Hohlvor-
sprung sind, der durch Pressen aus der Antriebs-
platte (2) oder dem ersten Schwungrad (5) nahe ih-
res bzw. seines Umfangs vorsteht, wobei jeder der
Hohlvorspriinge (24) eine ausreichende Lénge auf-
weist, um durch ein in dem ersten Schwungrad (5)
oder der Antriebsplatte (2) vorgesehenes Positio-
nierloch (5,) zu ragen.

Zweimassen-Schwungradeinrichtung (1) nach An-
spruch 4, ferner mit

einer Antriebsplatte (2), die mit einer Kurbelwelle
(4) eines Motors eines Fahrzeugs wie beispielswei-
se eines Kraftfahrzeugs verbunden ist,

wobei die Antriebsplatte (2) an ihrem Umfang mit
Befestigungsléchern (2,) versehen ist, wobei die
Antriebsplatte (2) relativ zu dem ersten Schwung-
rad (5) an einer dem zweiten Schwungrad (14) ab-
gewandten Seite angeordnet ist; und

einem Hohlrad (6), das an einer Seite der Federhal-
teplatte (30) zusammen mit der Antriebsplatte (2)
befestigt ist.
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Revendications

Dispositif a volant d'inertie (1) du type a deux mas-
ses, dans lequel :

la rotation d'un premier volant d'inertie (5) est
transmise a un deuxiéme volant d'inertie (14)
via des moyens a ressort (12) ;

des moyens de connexion par friction (11)
ayant une plaque de friction (21) sont prévus
entre ledit premier volant d'inertie (5) et lesdits
moyens a ressort (12) ;

une plaque menée (33) intégrale avec ledit
deuxiéme volant d'inertie (14) est prévue entre
lesdits moyens a ressort (12) et ledit deuxieme
volant d'inertie (14) ;

ladite plaque de friction (21) étant montée a
I'une de ses extrémités sur une partie cylindri-
que (16) formée sur un coté diamétralement in-
térieur dudit premier volant d'inertie (5) et en-
gagée en friction avec ledit premier volant
d'inertie (5), et étant engagée a son autre ex-
trémité avec lesdits moyens a ressort (12) ;

ledit dispositif a volant d'inertie (1) comprenant
une plaque de maintien de ressort (30) dispo-
sée de maniere a définir une chambre a huile
(32) ensemble avec ledit premier volant d'iner-
tie (5) pour contenir a l'intérieur lesdits moyens
a ressort (12), lesdits moyens de connexion a
friction (11) et ladite plaque menée (33) ;

caractérisé en ce que :

ledit premier volant d'inertie (5) et ladite plaque
de maintien de ressort (30) sont formés en
pressant des éléments en forme de plaques
métalliques ; et

ledit premier volant d'inertie (5) et ladite plaque
de maintien de ressort (30) sont soudés en-
semble au niveau de leurs périphéries afin de
sceller hermétiquement ladite chambre a huile
(32).

Dispositif a volant d'inertie (1) du type a deux mas-
ses selon la revendication 1, dans lequel ladite pla-
que de maintien de ressort (30) a un diamétre plus
petit que celui dudit premier volant d'inertie (5), et
dans lequel ledit soudage est effectué par soudage
continu au faisceau laser sur la périphérie entiére
de ladite plaque de maintien de ressort (30), de sor-
te qu'il se forme une partie soudée en forme de ba-
gue effilée dans une surface latérale dudit premier
volant d'inertie (5).
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Dispositif a volant d'inertie (1) du type a deux mas-
ses, selon larevendication 2, dans lequel I'angle (o)
d'inclinaison du faisceau laser par rapport a une
surface latérale dudit premier volant d'inertie (5) est
compris approximativement entre 5 et 60°, de pré-
férence entre 8 et 45°.

Dispositif a volant d'inertie (1) du type a deux mas-
ses, selon la revendication 1, dans lequel ladite pla-
que de maintien de ressort (30) a un diamétre sen-
siblement égal a celui du premier volant d'inertie (5),
et dans lequel ledit soudage est effectué par sou-
dage au faisceau laser en appliquant un faisceau
laser dans au moins une direction depuis un coté
de ladite plaque de maintien de ressort (30) en di-
rection dudit premier volant d'inertie (5) et depuis
ledit premier volant d'inertie (5) en direction de la-
dite plaque de maintien de ressort (30).

Dispositif a volant d'inertie (1) du type a deux mas-
ses, selon I'une quelconque des revendications 1 a
4, dans lequel une extrémité de ladite plaque a fric-
tion (21) est montée sur ladite partie cylindrique (16)
et est forcée en butée contre une surface de friction
dudit premier volant d'inertie (5) via une bague de
friction (22).

Dispositif a volant d'inertie (1) du type a deux mas-
ses, selon la revendication 1, comprenant en outre
un palier (17) monté par sa bague extérieure sur
une deuxieme partie cylindrique (15) formée sur un
c6té diameétralement intérieur de ladite partie cylin-
drique (16) et par sa bague intérieure sur un moyeu
(13) dudit deuxiéme volant d'inertie (14), et dans le-
quel une extrémité diamétralement intérieure dudit
premier volant d'inertie (5) comporte une bride (15,)
pour en venir en butée axialement contre une ex-
trémité dudit palier (17), ladite bride (15,) étant for-
mée par pressage en relation de continuité avec la-
dite deuxiéme partie cylindrique (15), l'autre extré-
mité dudit palier (17) venant buter contre une pla-
que de poussée (19) rivetée sur ledit premier volant
d'inertie (5).

Dispositif a volant d'inertie (1) du type a deux mas-
ses, selon la revendication 1, comprenant en outre :

une plaque menante (2) connectée a un vile-
brequin (4) d'un moteur d'un véhicule, comme
un véhicule automobile ; et

un mécanisme de positionnement pour aligner
ledit premier volant d'inertie (5) par rapport a
ladite plaque menante (4) ;

dans lequel ledit mécanisme de positionnement
comprend des projections de positionnement (2,),
chacune étant une projection creuse qui fait saillie,
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10

par pressage, depuis I'un des éléments parmi ladite
plague menante (2) et ledit premier volant d'inertie
(5) au voisinage de sa périphérie, chacune desdites
projections creuses (24) ayant une longueur suffi-
sante pour traverser un trou de positionnement (54)
prévu dans l'autre élément parmi ladite plaque me-
nante (2) et ledit premier volant d'inertie (5).

Dispositif a volant d'inertie (1) du type a deux mas-
ses, selon a la revendication 4, comprenant en
outre :

une plaque menante (2) connectée a un vile-
brequin (4) d'un moteur d'un véhicule, comme
un véhicule automobile ; ladite plaque menante
(2) étant pourvue de trous de fixation (22) sur
sa périphérie, ladite plaque menante (2) étant
disposée sur un coté détourné depuis ledit
deuxiéme volant d'inertie (14) par rapport audit
premier volant d'inertie (5) ; et

un engrenage annulaire (6) fixé sur un cété de
ladite plaque de maintien de ressort (30) en-
semble avec ladite plaque menante (2).
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